Clip domain serine protease and its homolog respond to Vibrio challenge in Chinese white shrimp, Fenneropenaeus chinensis.
Clip domain serine proteases and their homologs are involved in invertebrate innate immunity, including hemolymph coagulation, antimicrobial peptide synthesis, cell adhesion, and melanization. Recognition of pathogens by pattern recognition receptors can trigger activation of a serine protease cascade. We report here the cDNA cloning of a serine protease (FcSP) and a serine protease homolog (FcSPH) from Chinese white shrimp, Fenneropenaeus chinensis. Both FcSP and FcSPH possess a clip domain at the N-terminal and an SP or SP-like domain at the C-terminal. In contrast to FcSP, FcSPH lacks a catalytic residue and is catalytically inactive. Tissue distribution and time course qRT-PCR analysis indicates that FcSP and FcSPH can respond to Vibrio anguillarum challenge in hemocytes, hepatopancreas and intestine. In situ hybridization analysis shows that FcSP is distributed in hemocytes and gills, and originated mainly from the hemocytes. FcSPH protein is expressed in gills and stomach of non-challenged shrimp. Its expression in gill mainly originates from the hemocytes in it. Two immunoreactive bands of FcSP can be detected in gills and stomach of non-challenged shrimp. FcSP protein is partially cleaved in non-challenged shrimp, while FcSPH protein is unprocessed in unchallenged shrimp and is partially cleaved after V. anguillarum challenge. Our results suggest that this Clip domain serine protease and its homolog may be involved in the serine protease cascade and play an important role in innate immunity of the shrimp.